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Wind Tunnel Models, Balances and Support 
Hardware Fabrication Capabilities
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 Critical Skills/Capabilities

• Hands-on design and fabrication experience

 Much of which is a “home-grown” skillset

 Combination of conventional and computer-aided

• Familiarity with many techniques and ability to develop test articles from sketches, drawings, discussions, 
concurrent engineering and fabrication, etc.

• Understanding of testing objectives/needs – help in translating into real practical hardware solutions with 
efficient operational capabilities

 For tunnel models, understanding how data is taken, models are mounted, quick and easy reconfiguration of models (plug 
and play – quick swap out of flaps, ailerons, etc.)

• Pushing the SOA in design taking advantage of emerging production methods and materials

 Additive – emerging to include additive methods of instrumentation

 Plastics and composites

• Teaming and communication skills within and outside the organization

 Challenges

• Recruiting and retaining new talent (aging workforce)

• Learning from current experts across the disciplines 

• Capturing current experts knowledge

• Volume of requests to ensure all across capability have opportunities to retain and advance the capabilities

• OK to try and fail with emerging workforce and technologies – advance learning

• Getting too excited about new technologies (FEA, Additive) when conventional works well and is faster.  
(Reminder – “old school” methods can be quick and efficient)

Overview of Panel Questions
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Wind Tunnel Model, Balance and Support Hardware

• Engineering and Research Directorates

• In-house and contract capabilities
 Design/Analysis: ~12 CS/on-site contractors

 Fabrication (Metals, composites, plastics, wax): ~100 CS/on-site 
contractors

 RECOM contract – ATI, Microcraft

 BPA – 20 fabrication companies with varying capabilities

 FMSS contract

• Design through analysis and fabrication

NASA Langley Research Center

*Personnel support tasks in all NASA 
missions, Aeronautics, Space and Science
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NASA Langley Wind Tunnel Models and Balances
Capabilities Summary
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Examples of Current/Recent Model Activities
and Future Trends
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 On-going balance design and fabrication

• LRC-1016-7K-2.50A – Unifying Balance Design

• Balance design visualization tool (summer intern 
project)

• Knowledge capture activity

• SLS Test at 14x22 (highlight)

• Rotating balances

• In-Situ Load System Applications

 Future Trends

• Flow-through balances for powered & actuated 
models

• Propulsion integration, boundary layer ingestion

• High load capacity with high Drag sensitivity

• Blunt body re-entry vehicles with high drag and roll 
and yaw sensitivity

• Dynamic force measurement for aeroelasticity and 
multi-body testing

• Rapid balance production capability (& new design 
space)

Examples of Current/Recent Balance Activities
and Future Trends
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Rapid Balance Production Capability

 Status quo: Researchers are normally constrained to select 
measurement resolution based on available balances due to 
schedule and cost
• Sub-optimal measurement resolution

 Integrating Design and Fabrication Methods for Rapid 
Conventional (Subtractive) and Additive Fabrication

 Targeting 10x reduction in cost and schedule
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